The long-wavelength positive CD bands o f poly[d(A) • d(T)] and poly[d(A-T)-d(A-T)] be
Introduction
As show n in previous co m m unications [1 -4 ] , H g(C 104)2 (denoted H g(II)) induces c o n fo rm a tional alteratio n s in B-form nucleic acids th a t, on the basis o f the accom panying changes in their cir cular dichroism (C D ), su p p o rt the n o tio n o f tra n sitions taking place from the rig h t-h an d ed form to one with a left-handed screw sense. T he chiroptical changes were observed with calf thym us D N A [1, 3] 
as well as w ith the synthetic nucleic acids poly[d(A -T) • d(A-T)], poly[d(G -C ) • d(G -C)] [2], and poly[d(T-G ) d(C-A)] [4]
, It was fu rth er found th a t the reversible inversion o f the long-w ave length C o tto n b an d o f m ercurated calf thym us D N A (m axim um at 273 nm ) from positive to neg ative chirality is accom panied by an equally revers ible decrease in the rate o f digestion o f the D N A by staphylococcal nuclease [3] , The enzym e is know n n o t to digest left-handed D N A [5] .
In this com m unication, we re p o rt on the differ ential effect o f H g(II) on the co n fo rm atio n o f poly 
Materials and Methods

Poly[d(A )-d(T)], poly[d(A -T)-d(A -T)]
, and D N ase I (bovine pancreas, EC 3.1.21.1, lot 70 H 9605, activity 2000 units/m g o f protein) were purchased from Sigma. Staphylococcal nuclease, Foggi strain (EC 3.1.31.1, lot 4798), was a p ro duct o f W orthington. Its activity was 17,278 units/m g o f protein. In form ation regarding the com m ercial suppliers as well as analytical properties o f the other chem icals used in this w ork can be found elsewhere [1] [2] [3] [4] , C ircular dichroism m easurem ents were p e r form ed at 25 °C as described [1] [2] [3] [4] , The polym ers, dissolved in 0.1 m N aC 1 0 4, 5 mM cacodylic acid buffer, pH 6.9, were at a final concentration near 0.84 ,4260-units (about 42 (ig/ml). Polym er concen tratio n s were evaluated by using the m olar absorptivities o f 6000 and 6650 (l/m ol(P)/cm ) at 260 nm The m ethodology o f the enzym atic digestion ex perim ents has been described in detail elsewhere [3] , D N ase I hydrolysis rates were determ ined in 0.1 m N aC 1 0 4, 5 mM cacodylic acid buffer, pH 6.9 (37 °C); staphylococcal nuclease rates were m eas ured in 0.1 m N aC 104, 5 mM boric acid buffer, p H 8.9 (37 °C). Finally, all C D changes are com pletely reversi ble u p o n the rem oval o f H g(II) from the polym ers. This can be done by adding N a C N (up to a 10-fold m o lar excess) o r K I (up to a 4-fold m olar excess; higher K I levels tend to distort the spectra at low wavelengths). T he C D reversibility dem onstrates th a t H g(II), u p o n binding to D N A , keeps all bases in register. This, incidentally, holds w hether the D N A is a m ixed sequence polym er (e.g., calf thym us D N A ) o r consists o f no n-random , regular sequences (e.g., the substances used here).
Results
Circular dichroism measurements
Enzym atic studies
In Fig. 3 Fig. 3) .
As w ith C D , the enzym atic rate changes can be reversed by rem oving H g(II) w ith the aid o f strong com plexing reagents. B oth cyanide (up to a 10-fold m o lar excess) and iodide (up to a 4-fold m o la r excess) can be em ployed in the case o f sta phylococcal nuclease; w ith D N ase I, only iodide can be used since cyanide inhibits irreversibly the enzyme. H igh levels o f K I tend to inhibit the en zyme, too. R ate recovery is com plete and yields Rr = 0 (w ithin ± 7 % o r lower). should be able to insert itself readily into a loop. If it is assum ed th a t four nucleotides suffice to form a h airp in helix [29] , the loop diam eter will be approxim ately 9 Ä (taking 7 A as the in tra stra n d p h o s p h a te -p h o s p h a te dis tance o f a B-family chain [31] ) a n d , therefore, large enough to accom m odate divalent m ercury [32] .
Discussion
We are unaw are o f w ork th a t has looked in a system atic m an n er a t possible effects o f h airp in form ation o r b ranching on th e C D o f nucleic acids. H ow ever, from the d ata collected by G reve et al. [6] [33] , M ost im portantly, however, when heat d e n atu ratio n is fol lowed calorim etrically in the 47.5 mM N a 2S 0 4 sol vent ( M -N a ~ 0.1), em ploying an ad iab atic twin calorim eter, the transition curve does n o t contain a "prem elting" zone. It resembles, in appearance, the curve m easured, for instance, in 0.013 m (molal) N a 2S 0 4 (see Fig. 1 o f ref. [33] ). This curve is void o f a " prem elting" region and it show s an a b sorbed energy distribution curve th a t is highly G aussian. D efinite "prem elting" , how ever, is n o t ed w ith poly [34] ) no studies seem to have been u n d e rta k en th at have looked specifically at loop stru ctu re effects on the rate o f digestion. In view o f the fact th a t oli gonucleotides with self-com plem entary shortchain strands tend to undergo extensive b ran ch ing, a determ ination o f the cutting frequency and cutting specificity o f the tw o endonucleases on the m ercury complexes o f such oligonucleotides w ould be highly desirable.
In conclusion, based on the results o btained in this study, we predict th a t long stretches o f 
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